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Utilization of rice by-products as substitutes for potatoes in culture media for

the cultivation of Fusarium fujikuroi and Fusarium oxysporum
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Abstract
This research aimed to investigate the utilization of rice by-products, namely rice bran, rice straw, and rice
husk, as substitutes for potatoes in potato dextrose agar (PDA) media in the laboratory. Five different culture media
formulations were prepared: potato dextrose agar (PDA), rice straw agar (RSA), rice husk agar (RHA), rice bran agar
(RBA), and water agar (WA). The study evaluated the mycelial growth and spore production of the fungal strains
Fusarium fujikuroi and Fusarium oxysporum. The experimental results revealed that F. fujikuroi exhibited optimal

growth on the RSA medium, with an average mycelial length of 74.75 mm, which was not statistically significantly
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different from the PDA medium (p<0.05). Conversely, F. oxysporum exhibited the best growth on the RHA medium,

with an average mycelial length of 78.50 mm, which was not statistically significantly different from the PDA medium

(p<0.05). Regarding spore production, the RBA medium yielded the highest number of spores for both F. fujikuroi and

F. oxysporum (p<0.05), with average counts of 1.40x10° and 6.30x10° spores/ml, respectively. The findings

demonstrate that rice bran, rice straw, and rice husk can be effectively utilized as substitutes for potatoes in culture

media for the laboratory cultivation of F. fujikuroi and F. oxysporum.

Keywords: rice by-product, rice bran, rice straw, rice husk, culture media
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Table 1 Compositions of experimental fungal culture media.

culture media

composition

PDA potato 200 g
RSA" rice straw 200 g
RHA" rice husk 200 g
RBA" rice bran 200 g
wA" -

agar powder 20 g
agar powder 20 g
agar powder 20 g
agar powder 20 g
agar powder 20 g

sucrose 20 g distilled water 1 L

sucrose 20 g distilled water 1 L
sucrose 20 g distilled water 1 L
sucrose 20 g distilled water 1 L

sucrose 20 g distilled water 1 L

1/PDA:potato dextrose agar, RSA=rice straw agar, RHA=rice husk agar, RBA=rice bran agar, WA=water agar.
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RSA

RHA

Figure 1 Mycelium growth of F. fujikuroi on culture media: potato dextrose agar (PDA), rice straw

agar (RSA), rice husk agar (RHA), rice bran agar (RBA) and water agar (WA).

Table 2 Mycelium length and spore counts of F. fujikuroi in PDA, RBA, RHA, RSA and WA.

average length of F. fujikuroi (mm.)

spore counts

culture media

day 4 day 5 day 6 day 7 day 8 day 9 (spores/ml)
PDA" 32.75° 43.10° 52.20° 62.90° 72.55° 85.00° 5.70x10"™
RSA” 27.50° 41.75° 51.60° 61.00° 74.75° 80.55 8.30x10%
RHA" 30.90° 38.05 46.60° 55.35 65.05° 77.70° 6.40x10%
RBA" 32.75° 36.10° 47.15° 56.20° 65.30° 79.65" 1.40x10%
wA" 23.45° 30.25° 37.15° 46.25° 53.30° 59.65" 1.00x10%
%CV 6.91 5.28 577 487 4.42 3.05 28.32
p-value <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1/PDA:pota‘[o dextrose agar, RSA=rice straw agar, RHA=rice husk agar, RBA=rice bran agar, WA=water agar.
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RHA RBA WA

Figure 2 Mycelium growth of F. oxysporum on culture media: potato dextrose agar (PDA),

rice straw agar (RSA), rice husk agar (RHA), rice bran agar (RBA) and water agar (WA).
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A4 (Table 3)

Table 3 Mycelium length and spore counts of F. oxysporum in PDA, RBA, RHA, RSA and WA.

average length of F. oxysporum (mm.)

spore counts

culture media

day 4 day 5 day 6 day 7 (spores/ml)
pDA" 48.25° 64.05° 76.25% 85.00° 3.50x10"
RSA" 45.05° 61.65° 75.45° 85.00° 6.00x10%
RHA" 49.80° 65.50° 78.50° 85.00° 4.00%10%
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Table 3 Mycelium length and spore counts of . oxysporum in PDA, RBA, RHA, RSA and WA. (continue).

average length of F. oxysporum (mm.)

spore counts

culture media

day 4 day 5 day 6 day 7 (spores/ml)
RBA" 39.95° 50.80° 62.80° 74.90° 6.30x10%
wA" 40.15° 53.00° 63.65° 73.05° 0.00x10%
%CV 4.90 3.09 3.20 3.34 42.01
p-value <0.05 <0.05 <0.05 <0.05 <0.05

1/PDA:potato dextrose agar, RSA=rice straw agar, RHA=rice husk agar, RBA=rice bran agar, WA=water agar.
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Aspergillus flavus CICC40258 Tneld3gn1suen
TN niNeaiaaglagaInunauAy wudn
Puruaudinduinaglasgafs 55 nlafidusd
' o da’ v o v
AEURIRINN17an e wananiilunieding 51419
a o a
wazunauAvgaRINIMase s uguL L YR
Aslulamsmmunzduiunisiasyreadas
Tun1suAREALITNT198nAae Waeding 51819
wazinavealsrlamiannnsauinun 1 lunn sl
a o '8 = o v o <
Aua13dnd visathun idudanmnzidia
a9t 1 due v sasalswng Moina
macrocopa (Ullimaz, Nindarwi, & Mubarak, 2020)
AINNIFAN®IUDS Elamawi, Tahoon,
Elsharnoby, & El-Shafey (2020) wud1@ani1ann
a e 1 a a =
unauAudlslagidsanisiasyAulnraswGLas
NANAR LAY AINITDLANANNAIUN1UIDINTG 5D
AHNLATLATLAAANNRINTIR LAZAINLATE AN
al d’ aa = v %
FININ TITANHUNLIN TUNNTFIANNAIUN U
san1analsnnaninany (bakanae disease) 184
dnadinanni@es F. fujikuroi aaululd 191 lu
2 das . -
nimaaespR U unauluingaulugnseivig
RHA nawastyaeslaladl wazanuiualefanade
F. fujikuroi aztiaendnlugnsansiring weding
P P~ aa =
LAZAI1NT PDA Ladanluwnauianstann
daaansnsinisiialsnnantnaiuls sanllna
ANTANEIUDY Adesemoye, & Adedire (2005) 4
Fanm d19dramaunusiulfalugnsannns PDA
TnamzALNEaN Aspergillus niger, F. moniliforme,
Penicillium sp., Cercospora sp., Curvularia palescens,
Botryodiplopodia sp., Rhizopus sp. Way Rhodotorula

rubra WUFNgAIRYN TN TR ALETINNTLAT Y

sudiilonazarlefueaiden F. moniforme aTian
dleuBeuiiauiugrsenadaade PDA ieean
TdininediTsiiu 19.13 wesiud @elemfamad
(neutral detergent fiber) 9.36 wasidus LL@ZL'E;@IEI
anlwmaglaa (acid detergentfiber) 66.41 Lua3idus
(Khejornsart, & Juntanam, 2016) WATNNTAN®NTR
Punyaupapat, & Punyaupapat (2017) sl%ﬁI"J AR

naunuRue S lugnsanusiauada PDA wudn

v v '
= =) o

VNIRRT RNNEAMARN T8N Penicilium sp.
a a4 oA a o = g
Wity liAndlefFauiauiuemisiae e
PDA waz Wet-o-sot (2020) dduma ndnaiiu uay
v 1 o ol/ dy dy
frqinadndau naunududisluaunsae e
WalszAnininaasniswmuidulaminuiein
UNTH waznauae wudnduleseudamingunn

a P P a P |
wenylin Tugmeannsndnsiiu uazdinatnedngan
= a o ) a @ V=
dannsiasryaaiulausazainaaaiinliiaong
WANFNNTIY UAZgATRNUIINAITAUADLAUDIGE
maivaesduleresiingia 3 1lalén Tugmsenms
PDA uazgnsanmnandnsindenarinliidulaan
TN AMNILNEININ1gATR1MIT8Y 7 Thuankul
(2019) Mnaaeeia THun 418U nraulsa meauiln
Nznenin Neanwlen Negn Nzihe uazetiny
Tunslinaunudie flugnsainiaaesda PDA
wWreuaunisedyiAuinaeida Monascus
purpureus TISTR3090, Pyricularia grisea PG002-12
WA Rhizopus oligosporus WLIG1BMNSALNITIaaIn
nzihaatnnnlEnaunugnsainng PDA lunis

g X P a2 e S a %
WAL R. oligosporus it 1R maqaTdinenls
wazeivtnadaugsnliduloreadasidnnllauns

a ' a Aaa o
amngeu Uiameuredlalailideng idulasy



226

0.4N94. 12(2) : 216-228 (2567)

as19adafdnadiauinaderaniianie’lu

1 v
Fv8ILINAn 24-48 dalua satiuaziiulidnnnsld

o a

. Aalg ¥ a o o
mnALEng 7 N lwfieadunnsnsnian linauny
Tuilialugasanuns PDA lunisiasaides i

=K 1 v A
148 VTN UANTRINNT WATANARINTT L

Al o a \ a g
ansensniludngauluusazaiinredas

e
MIWZARLNITD F. fujikurol WS F. oxysporum

Tugmsanmsninansdim el uszunau neunu

o

Huelialugmeannis PDA wudngmeanmnsnnadng

Anadnadaginniaasyaaaduleda F. fujkuroi

yva '

ﬁLﬁEI‘LI WINQATAINNT PDA LATHRTDINNTLUNAL

—

Hnadosddsunaascyaaaduleda F. oxysporum
IFAmeumingnsanng PDA ludausesinuiuailed
dﬂl 1 o v = 1 1 a v
29UTBIN NUIGRATR NI TR NAT AN 1T
. R A
AuualesuINgn lwmesiis 2 48n HaaINNNg
Anmuanalisiudnganunsalilselamianniding
Weding wazunay snldvinewnadede F. fuikuroi
WAz F. oxysporum eI ug A mNaAaLaLT e
PDA lutiasjiimnaslé Dedunislfuanaesls
andnalidudsslanTlunsanan1da1alun9mn
BVVNTAEITRIN F. fujikuroi WS F. oXySporum wag
] o aa A
doeandanassngRNuAraa lun A ly
= %
JUuLL zero waste anAas
dusudeldue uus iy auldaiiaag
MnnsAngasaImsninainiding Wnsing uay

o & a A = a
LLﬂ@UﬂULGﬂ@?qsﬂumﬂu"] LL@ZLIﬁﬂULWHUﬂq?L@?QJ

28911031 F. fujikuroi WAz F. oxysporum UUZRNT

81913 PDA $9uiUgmsa1nsfnnianigiag Wisding

LLAZLNAL

LANA19D19DY

Adesemoye, A. O., & Adedire, C. O. (2005). Use of cereals
as basal medium for the formulation of alternative
culture media for fungi. World Journal of Microbiology
and Biotechnology, 21(3), 329-336.

Desjardins, A. E., Manandhar, H. K., Plattner, R. D.,
Manandhar, G. G., Poling S. M., & Maragos, C. M.
(2000). Fusarium species from Nepalese rice and
production of mycotoxins and gibberellic acid by
selected species. Applied and Environmental
Microbiology, 66(3), 1020-1025.

Elamawi, R. M., Tahoon, A. M., Elsharnoby, D. E., &
El-Shafey, R. A. (2020). Bio-production of silica
nanoparticles from rice husk and their impact on
rice bakanae disease and grain yield. Archives
of Phytopathology and Plant Protection, 53(9-10),
459-478.

Gupta, A. K., Solanki, I. S., Bashyal, B. M., Singh, Y., &
Srivastava, K. (2015). Bakanae of rice-an emerging
disease in Asia. The Journal Animal & Plant Sciences,
25(6), 1499-1514.

Hangtrakul, S., Sommartya, P., Soytong, K., & Poeaim, S.
(2008). Diversity analysis of entomopathogenic
fungi, Beauveria sp. by restriction fragment
length polymorphism of the ITS regions. In
Proceeding of 46" Kasetsart University Annual
Conference, Subject Science (pp. 594-602).
Bangkok: Kasetsart University. (in Thai)

Khejornsart, P., & Juntanam, T. (2016). Effects of forage

sorghum silage and Napier silage on production



RMUTSB Acad. J. 12(2) : 216-228 (2024)

227

performance in meat goat. Khon Kaen Agriculture
Journal, 44(Suppl.1), 517-522. (in Thai)

Liu, Y., Zhang, H., Yi, C., Quan, K., & Lin, B. (2021).
Chemical composition, structure, physicochemical
and functional properties of rice bran dietary
fiber modified by cellulase treatment. Food
Chemistry, 342, 128352.

Maneenil, N., & Pengnoo, A. (2022). Effect of rice bran and
broken rice on the efficacy of Bacillus subtilis
antagonist bacteria in controlling Rigidoporus
microporus, the causing white root rot disease on
para rubber. Songklanakarin Journal of Plant
Science, 9(2), 51-58. (in Thai)

Nonaka, K., Todaka, N., Omura, S., & Masuma, R. (2014).
Combination cellulose plate (non-agar solid support)
and agar plate method improves isolation of fungi
from soil. The Journal of Antibiotics, 67, 755-761.

Pajareon, S. (2019). Stability of anthocyanin extract from
rice berry rice bran encapsulated with rice bran
protein concentrate under different pH and
heating conditions. RMUTSB Academic Journal,
7(2), 205-215. (in Thai)

Pradeep, F. S., Begam, M. S., Palaniswamy, M., & Pradeep,
B. V. (2013). Influence of culture media on growth
and pigment production by Fusarium moniliforme
KUMBF 1201 isolated from paddy field soil. World
Applied Sciences Journal, 22(1), 70-77.

Punyaupapat, P., & Punyaupapat, S. (2017). Study of
soybean extracted media formulation for the
growth of Lentinus polychrous and Lentinus
squarrosulus mushroom. In L. Patcharasak (Ed.),
Proceedings of the 9" NPRU National Academic
Conference Achieving Thailand 4.0 through

Research Development in Higher Education

(pp. 2-9). Nakhon Pathom: Rajabhat University
Nakhon Pathom. (in Thai)

Rambey, R., Simbolon, F. M., & Siregar, E. B. M. (2020).
Growth and productivity of oyster mushrooms
(Pleurotus ostreatus) on media rice straw mixed
with sawdust. /OP Conference Series: Earth and
Environmental Science, 454, 012082.

Ruttanasutja, P., & Thongdee, U. (2020). The isolation of
cellulase producing bacteria from paddy field soil
samples in Phra Nakhon Si Ayutthaya province.
RMUTSB Academic Journal, 8(2), 165-175. (in Thai)

Samerpitak, K., Kongthaworn, A., Trakarathai, K., &
Chaicumpar, K. (2007). Development of fungal
media for using in laboratory learning. Srinagarind
Medical Journal, 22(4), 394-400. (in Thai)

Sharma, G., & Pandey, R. R. (2010). Influence of culture
media on growth colony character and sporulation
of fungi isolated from decaying vegetable wastes.
Joumal of Yeast and Fungal Research, 1(8), 157-164.

Thuankul, N. (2019). Using of some fruits as substitute of
potato in potato dextrose agar media. PSRU Journal
of Science and Technology, 4(3), 27-36. (in Thai)

Ullimaz, A., Nindarwi, D. D., & Mubarak, A. S. (2020).
Different concentration of rice bran suspension
on fecundity and offspring production of each
Moina macrocopa broodstock. /OP Conference
Series Earth and Environmental Science, 441,
012096.

Uthayasooriyan, M., Pathmanathan, S., Ravimannan, N., &
Sathyaruban, S. (2016). Formulation of alternative
culture media for bacterial and fungal growth.
Der Pharmacia Lettre, 8(1), 431-436.

Wang, Z., Li, J., Barford, J. P., Hellgradt, K., & McKay, G.

(2016). A comparison of chemical treatment methods



228

0.4N94. 12(2) : 216-228 (2567)

for the preparation of rice husk cellulosic fibers.
International Journal of Environmental & Agriculture
Research, 2(1), 67-77.

Wet-o-sot, S. (2020). Efficiency of some mushroom
mycelium development from use sweet potato,
saba banana and baby corn to substitute potato
in culture media. YRU Journal of Science and
Technology, 5(2), 85-94. (in Thai)

Wongcharoen, A. (2014). Screening of endophytic fungi
from rice (Oryza sativa L.) against rice pathogenic
fungi. Khon Kaen Agriculture Journal, 42(3),
385-396. (in Thai)



